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(54) RESIST COMPOSITION AND FINE PATTERN FORMING METHOD USING SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size of an opening formed in a photoresist pattern to the desired size only 
through one thermal flow step and to easily control the flow rate in the flow step while minimizing the deformation of the 
vertical profile of the photoresist pattern. 

SOLUTION: A resist solution used for forming a photoresist pattern by a photolithography process is mixed with a 
crosslinking agent capable of causing a partial crosslinking reaction of the resist solution by heat treatment at the glass 
transition temperature or softening start temperature of the resist solution or above to obtain the objective resist 
composition. The resist solution comprises a novolak resin and a DNQ compound. 
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M$ffiIf#©3Effl3 

d © u s? * h «i&© if 9 x * fc *i «cfbMttfiK 

QCdiazonaphthoquinone)^^^^ 0 ttZ> Z t&ftWtt 
■f4S?#Blfcffi*©U5>:* h»Jfc*. 
[tt#B3 3 ffif2Ui>* h**ttPAG(Photo Acid Gen 
erator) *-£trfl29Mg«ai U .5? * h £ 3 i: % W 

R-(-0CH=CH 2 )x 

£4", xt±2~4-CJltR$n^l6«Sc-C, R{iC,~C 2 o©K 
ft** *fc»4Ififfl:Y-^i>-/- ifW 5 0 0 ~ 5 0 0 0 ©tf V 

fcjtf'J v-©lta*2£*i: LX l~2 0l»fi!)l^ 

(fx^x-r^K h 'J (x-7- U>;7*'J n — ;l/)i;h:*x^l/x 
fete 1 , 4— >^ o's^-9->->'^ ^ y — - ;i/x — 

[fit** 7 ] fjae3§«^J« S47y* ;HM*&iMT?* * 
[iti'/iRiH 8 ] i)i/ml lil [Li ^ ->* * ;HJH4ftflJte Witt. Vi>7.Y 

mm~-s:3.ntz#') ■?-<z>m.&*m?$>£ lx i ~ 1 51 

[M** 9 ] tffifi li?-^* A-BfiJ&SlteJfl&'ffc 7 -> 

fr—ox-b z>zt £?z> »** 7 1 ibas© u ->* 7 

[89*35 10] mm g Efa 5 ^ * ^Bfl»»J« ^ > W ;w 

— 3t*a:it«ii:t5i*S9 cse*© us?* h 

[gtf*® 1 1 ] rwsa u 7 \- iii/iXt/ « iWfa u ->* 7 h si? 
mtommzmmt lto.o 1 ~2. osiax©*^^ 
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£ $ 6 H r i: * *5rt& i: "f -5 St** 7 I 21$ © u v 7 

[in 1 /** 1 2 ] lii/iiB^lfiASteN. N'-y>f^7='J 
N,N'->'xf;l'7- l J>', b'Jxfyl'T^y, f- ') 
■< y^f;i/7 5 >, s^x? y — ^7 $ >&t>* h'Jx^y 

ztzwrnttzmitmi l^iw^^itt. 

[St** 133 7*h'jy^77-flgi:J:o'C7 ; i- 

hu-/^ h/^-^j^s-f ^©cfliv^n-s u->*7 h 
10 r©us?x h**©^9^*g»ja«i/sii«c'fb 

Mttja«ja±©ja[fp©j«kftfflK:«toTif3Buy^ 

JK©fiP»»a8«S«:S:§l&je-**a5«»J4:* t i8^Sn 

Tffir8E*-ft*JR©±ffiS:iKHBfc'ltKffiS-a-4llflnf»Sr 

20 ^i|K#jUffiafctt«C{blJHWJUiK«l-.©flAffi-ej»aSI!L 
T, ffifiEus*;* h**©7n-*§|tjSc:-ri:PINrCfl(f 

«-ft*JK©±®«:*fflS-a-4IB/hSnfcMaaJS:fl|j!tZt 

30 

[ft** 1 5 3 ffim&MMii 1 3 0 ~ 1 7 0 TC©S^ 
T3 0#tt£3#rafr-5;:i:«:#»fc-r4Sfr*Sl 4t 

[m^jii i 6 ] injiki r<>'^(± ;if-=j*j</ mm t 

DNQ(diazonaphthoquinone)^-fk^ J: 0 ^SCii^a 

[19**1 7] AMBUS?* h*«[«ft*l«*a!U5?* 

hMtfeS: i:5:^i:-rsif**l 3t-IE«8©m<ffl 

40 [Itf 18] «TE**#J»*»t©*-C^Sn4«i6© 

3 C|H«©»«B - V»J«*jfe. 
R-(-0CH = CH 2 )x 

x«2-4TaiRSns»»T, RtiC,~C S o©/^ 
<t*3Safcttffiift¥J^»^ffl:^5 00-5000 ©tJ- -J 

n/c^'j v-wffiffl^^^i: lt i ~2 o m m<o n\-.x 

50 - >&&15&o 
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x — t^k h 'J y fo-;^DA°> h u t f -^x-f;v 

m &m 2 i ] mmmmm* s * ^ v * 

[fflf *g 2 2] fflfiB S * ^ ^ * /HMtt#J timTfS U S> X 
h**K**ftfc#y ^-<DS«&«*fc IT 1-1 5 

2 3] fflfE s s 7 * «a»<t r *> 

24] mm § * ^ s> * ;nw»»jtt^ > ;u 

h\ ^ ^ )V\z Kn^ + i/ FRl/T^/hf:* 

m<Dmm%mw£ 1x0.01-2. oiTcjftx©^«Hx-it 

2 6 ] BtrlB*r«*ffil±N. N'-y^f ^7-'J 
[0 0 0 1] 
[0 0 0 2] 

y'J =r>IK, afcttWVEIiaE±^7* Fbyxh 

[0 0 0 3] ^W^iK-r-CDKM'Ht^ tt o T <fc 9 >h 3 fc 
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CDCCriticai Dimension) ©x+f^ >^-;utfafflSH, 

[0004] m&<ovv??y 4&ffi*m\^xm&^> 

(exposure tool) £ffl^&#ftOE- tf- A >J y 

«JK 1 5 OnmiJlT0-9--f XSr*"T53>^^ 
[0 0 0 5] */hEj»«^*f-rsB*njcBi;4fca6fc:. 

a*ttffirE©a«0^jsfe^j:-3-r»ji6snfc7* h i^y 

20 h l/y7 h/N°^-yO^«jy n-4rfflv^5S£*fl!)^j£"C 

'JV^77^Igt:J;ot;^-->^L, *C!>J§*» 
<E>ft*: l/y^ h/^^-VCOCD (critical dimension) Srfcrl 
sb&tz&b KffifBe U ^ X h flgo # ^ ^ * tz m&it 

mi&u&&±<DU&xmBy * hu^^h^-ysi 

to try n-£-ti-S 0 

[0 0 0 6] Lt^U ±Sl^MC<];^l/y^h7o-~ 

30 l^o uy7;h;^-y0i»7D-t: £ j:oi:ffi^ 
SCD^l 0 0nmJ^±©»^ mffSU^X hJR^t-gSc&y 
o-^:ctoT7t h h;^->C0 7'D77^ 

^*^^Sn*r4 , Hi9fSa5»"C^x'J > ^(swelling) SB 
t^^$ti^/f >^/o7 7 -f ;v (bowing profile) 

* ? »e>ns 0 z(D^o\z.^ mi/^7h7o-gtt 

[0 0 0 7] ft/hEJWB&llSfcfeoS 6i:ffi©tt*o 
40 ft^^: IT, /n- K^-^ (hard bake)St;DUV(deep-U 
V)88JfcfeJH^T ^/7F CD«aS:»IIW-r4 3 hiaot 
EttB*IB«)J:-5 kr5ttlB**!i36Snfcr k***S 
(*i»ff»5,0 9 6,8 0 2f). L^L, rolSWH 
J;nti\ 7D-j|if:l/y^F <{ * - v ^ jr^fi s n -5 UH 

p © opj as ^ am m*Br&Tz>o z. <d ct -5 n «i v ^ tz m m \z 
*iiR"c t «iv > /iflpiffin <fc t ma? s ft s * - )\*tm\$L s 

50 ft^o -^coteiR-, iWi^^^JK^^;Jc^ft 
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TSPTCDH#S!»Sft£o *fc, mfiEU^;* h A*-y 

s n 5 m a mmwffimmm a r t n -je k & * 

[000 8] 

[0 0 0 9] *-»WttB(fHaffi*ft«©(igffl^t«*«:S 

tm**-v*»Jftr£»^c*5^X, ffflnSfcf*;*^ 
[0 0 10] 

&<> ffiffBU^* hJSJSteysK^ y ^WSM^iDNQCdiazonap 
hthoquinone)#fb^4fccfc9&D-5 5o Sfcti, mTfBUv 
* K^^fiPAGCPhoto Acid Generator) fc^trf £3***8 

$ ft 4 #f bf - )V x - -r ;H8§aff flexfflf /£ £ ft d £ o 
R-(-0CH = CH 2 )x 

st^K xtt2 — 4"C8tRSft£tt»X* RtiCi~C 2 oCD^ 
ffcTkXafcttfifi^iJ'^fiA^S 0 0-5 0 0 0©^'J 

-^x-r;K h U yfo-;^n^> h 'J \f- ;ux- 

;Px-x;vtS)4o Sfc. ffiT8H3E«»Jtt S ft ^ v * ;HD§ 
fe^Jct 0«c0-5So lw3E HI ft ^ ^ * ;vBHJ&»J(±mF8a u v 

5 lixotnsns, misa S ft v v A ;uBM&#JtiJS 
ti . iWS'l! r-l ili7 v A UN *ft JW (i ^ > V -Ow A - # * > 
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* hm&<DM&*^t: IT0.01-2. 

[ooii] *«wn«*a»^^-v»ric*ft-cti, 

a-f, 7*h , Jy^ r 77-flSi:J:9T7*H'->^h 
iCDfilTCOiiaac ct Tiffi U y ^ h 
10 f>fy^LTkyXhffitti«t^ 0 Jfcfc, MS 

teis^M^±s*mi'HfcHt^aiSti-4!iflpa5^ffi^ 
s«*fctt*<biw»ia««±cDjaieT»ffl,aLx, stria 

hiS*©7n-Sr§|&jBc:"ri:|pI«pK:BffiS3l5«#J 

iEil!M&«li 13 0-17 Ot0figt3 0f>7!;M37>rBl 
[0 0 12] *J6WJ:<tntf, SEffO) U^X h««(Z)/^ 
F^toiSt:^ot7* hl/y^ h^-ycDgttrci: 

30 by^Fffl«{|fttSo Lfctfot, I0l^y7F 

L^tfflflB7 * h l/y7 h - VCD^t^ J: ^ 7 o-X 

«£^X, 7* h Uv?7 h;^->*jSi;J;-5T7D-s 
Ittz&lZ ^fflJM^n 77^ ;K7)|EJ»3& ? S/Mt SnX 7 a 

40 077^^1^^ iiffirco^ * h 'J 7^77 -r tSfl? 

Snfc7* h Uvx h^ o ^-y^^^cX^^> 0 
[0 0 13] 

mWoi^MVMmi WT. *#L/sHMS:#HaLX* 

^tyicoM^ L^njs^ffica*Lx»iiii^aain-rso fc/f 

tsi&mmm^^mi'vm^ x 
v^^l^^^L < Jr^//»^^Jl3■c ^ fo^o wi (a) (d) 

so -/su&iVtm-r tz&>\z r$m\mzw.^ x /j< --r w?? irn" uaci -e * 
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*>o mi (a) &#jfa-rttwr, **#asi o±cBrje 

©;<?-V, ^Jxilfny^^ h *-)\,*mZ-tzJ<9-y 
M2 OttmtfS/'J =>yJISk M{UK*fc|ifflft;IK©J:-5 

[0 0 14] #Cl>t?, JiIi?iV©7 *MjV^77< xfiur 

<t^t7* fu-;^ h,'\ 0 :p-y&ji2/i)r(r'2>©K,iiiv'><bn 10 
a fc ttflMbBHtofflffi (UT, #c " ** 5 * te»fiffi" i: v % 

»»3ic*«sjts*5 1 sr fir -B-aaMBSi^iE^-a nfc u -y 

-y* hfflfiXt/B3 ozmmtZo 

CO 0 1 5] d©l/S>;* M&j£4toJB3 0&«M6T*ffiriB 
l/^^hMiLTIi, tfJAWTG, x-^^ym. DUV/B, 

•5. tftJxJf, ffleus^hSftiiLTyjtf^y^lKIBfc 20 
DNQ(diazonaphthoquinone)&-fk-S-^J: 0 £> jflj&ife £ fc 
(iPAGCPhoto Acid Generator) «r-&tr— ttttftrlk^yU* 

[ooi6] Hirtau-v^ h»j«»®3 oftfltafrrsfflrse 

$$©A7'*-vy*c£<^«£&£Sftl'»'<£-?fc 
5, {Eot, US'* hW*fcaSffiflJ©KG-KJ:-3Tfte> 30 
tt*US>x haj**©JS£, i?a#*©J:-5& 

CO 0 1 7] ffiflBuy* hlttt^^n^^MJi: 

if WfcfefiEJS 
[<bl ] R-(-0CH = CH 2 ) x 

8o©K^b*3lfitettaj[¥Sl»-f*[*«5 0 0-5 00 0 

y rf v-r&6 0 ftflEffc^* 1 bfx;Wx 40 

--r;Wp#frcD^Jh LTti, 1 . 4--/^>y^-;Vyt' 
- ;K-f;K h U (xf- Uy^'J v fcfx;l,x — 

ti 1 . a-s^rtf-> i/M 9 S—Jlsis fcf x ;l/X-r;i/ 
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i sfiflxcDit-casao-rso *a»i^ffiffl^ii&S47 

»»x;*t-;k tKn^w + i/K, r 

[0 0 19] ffirHEuy* HBi^C-&Sn/iTWHGartl7 
v * ;HJHJ&j&J© v •>* A ;ujf£/£&ffi 5rii}j <-tZtztb triU/acl 

T huIB g & 9 ^ 73 A'MteSiJoSJCttSWttT £ 5 #J«* S 
feS„ *«WC«fflnrflB«:frlH*««[a4:LTttv N, N' 
-v*^ 'J V, N.N'-i'xf ;P7 - 'J h'Jif 

flufSU^T. h^^Wfflffi^ffi^i: LT0.0 1~2.0ffl 

*x©ft-e?i-g-$n-5o 

[0020]E1 (B) fc#JHm«, fr8BU5>:* hfi 
fiK^W 3 0 (r^t L TSfiTttfc 'J V ^ 5 7 -c XSt T 
y 7 h^-^>?'Ig, S3txe, PEB (post-exposure 
bake)XSSr/a«XSS:ffoT, ffir8B»-ft*JaS[ 2 0 © 
iM^D 1 ©(0Zf»KfflS-a-4«»©IIHaaJH 1 jWB/SS 

n^7* h u->'x h/^-y 3 o&*m&tz>o Mey 

7 h^-dry^X@{i, «ittf9 0~ 1 5 OtJiGBBrt© 
EMttTT6 0-12 OfMHUgMST?**. ffirfes*x 
SO*, S!^n7c7* h U->*x HS«E©ffl«Cfi£oTB3t 
Wi: LTG-7-T y, DUV, E-bf-A. Xttftif 

£flIfflT*£6o llijfePEBXe!(i. Mtf90~150t: 

«simrt©jaaE*fl--T-e 6 o ~ 1 2 0 mimm-c t s 0 m 

fSljflP SPH 1 ©BD1 ligE^©^3'&t3 e tS7 * h U 7^7 

[002 1] 01 (C) £#HS-t;rtt±\ flu!57 * h 
^ t-y^-y 3 Oa^rnuSeu-y*^ b mmcoii =y ^ijESfM 
ffict0'>/j:< 1 QX.n^UM. \ 3 0-17 

* hy^-y 3 Oa&^-T* U-y^ Hgfc^D-L 
t&so, cini:iMB$^frgS7 * n w-y^ h.^?-y3 0 

aF^JT-fliJge I'vXh ftfWiO)X ? * fc&UBUM. ±©ffiJKT' 

ffl-ftk-ft $ n ■& ^rs^J j; t m/Hci 7o-$nx^^uy 
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fi^gai:WC5, 7^l/yXhA7->3Oa0 
ffli^n 7 7 ^©lEftf f /MfcSnSo r^-C. HufB 

[0 0 2 2] ±tBC0ct-9H UvX h«?fcfl!)#7*te»iB. 
7 * attl»^#g©IB<D2 ) (D 1 ) >D2 -CffiTB 

3 ObSrJ^jS-TSo S»Shfc7* h Uv* h 

£ 0 mfiHlB/hSnfcBflPg|5H2<3!)fiD2{±0. 0 

^s^s-atTi^o eii (d) *#BH"rntf, 
* LT«rsaiB/hsnfcW!DfiBH2*jii:-c«iasns 

fltTIEttftaiJIR 2 O&ttsCftSJLT, ffirSB-T-WttfliS 1 0 
©JiFfi! *«Ui $ i* & n > * 9 Yib- Mi 3 jWO^iS Ztitz 

[0 0 2 3] JiJLh©ck-5£. *5fiWtrff550Sttl^^-> 
h fi«»*ffiffl UMO^Sl: J: o t 7 * h Uv* h 

te^ais jsL±-cstt<b ^n^ c <t o t m sa u s> * 

fltky7hM^7o-MWi:fllT?t^ 0 «£ 
oT, 7 ^- h 1/ h - y ©MJ7 □ - lit: o 
TBHPa5«r«A5r fcKifc^T, 1 IslCDXe/flfCtlHf 

7D-lfi^f>hfcS^Snfc7* h l/y^ h A*- 
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[0024] i!trE3l;*»IK^tt*»#*^ © 

Vtf^V ^iCKfi^fOMfcO. 05-0.2 

[0 0 2 5] <|fffl«l >#S5«fc:«-& hmmt 

t\ ffc^if IBS! Uy^hi:lTl 0g©SEPR-4 3 0 (Shi 
nEtsu Chemical Co. Son) £r{£ffl L, S47^^;« 
SJi:LT0.0 6 g©BP0 (benzoyl peroxide) ^rfiSifl LT 

Faa**saLfcd, zn*/Bv>Tii#©y^s 

HctoT^x-Ajil^ 8 Onmd : 2 tf *y ^)c7?^p-y 

-<x**-raa[acc!)Bi!p»**»j«snfc7* h uv* h 

Lfcffe, ffiTKR»fc»LT** 1 5 5 

r; leoc, i 6 2x:rui 6 4t:©aK-e 1 2 0g> 
[0026] wia©«j:d«c»3iiie*s&ixfca»anfc 

7^-hl/y^ h>^* — vt^jsRSlafciJ >9 9 
©WJP-9--Y ;*%0. 4, 0. 2&£/0©DOF(depth of foe 
us)Tt«L, ^n«tOHfflSj»!«LaH*(3D7* h Uv* 
h / *9 - > CD 7 o - S fF fiffi L T O <S* «: El 2 t ' tk L 
fco H2CDjie*^?>. *%W©«j|ffl^^-v»J5E^te^ 
ffioT7^ h b>?x h/^^->^l^tr J: oT7 n-S-a- 
yc^^, ^PJS^^i^^St'onT-7 * h l/y^h^ 

r =Sr«»liK L fco IJU iSi©*!;* ^ . 7>i- h UyXhA^ 
-V^^W^ a-CD/c^CT) |»«,«B* — ^ © f*l 

[0 0 2 7] <M«»J2>*5fiMH«S 

^ifiH§y U v X h i: LTffilfi+flDDUVffl h ©SEP 

R-4 3 0 (ShinEtsu Chemical Co. SiiSO^rGEffl 61 rb 
^ v ^ ;H)HJ&»J i: II liuHe Wm 'A (so lids)© 

mmzmmt it#^ oiam 421111:%. effiiitxxi/ 

x-/N_ttz 3 2 0nm( 1 : 2 hf y -^)0|JHi:i-»/^ ZltAri' 
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CV7 h^-^xgti l 0 Ot:c7)fiS-C9 O^P^fTV>, 
PEB (post-exposure bake)X@ti 1 1 OfPfOffi 

Ltzik^ z<D%m^n\sT&* i 4 sr. is or, 1 
5 sr. i 6 orxr/ i 6 5r<z)SST'i 2 o&w^ 
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* Z> y n - £ m ^ L £ ^ ^S. £ i£ £p $ i± £ 0 
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g 4 7 y ^ ^iS&i© ^ > W ^ a° - t ^ S/ K 0 . 0 6 g 

t imm&con, n * - v x * ;w 7 - y y 2 mg t & xn x ^ 

Lfco -toft* HMDSfifflLfcS/'J 3y>x-/\±£l)lr8E 
40 l/y7 MfiJSS***S7 0. 7 //m*Z)fCS T;=J ^ 

t*ILT i ootofiffi-eg o#ihjvv h^-*>^x 

S^firofcft, BflP»* s 0. 6 30i-7-f y^r-y/^ 
fflV^TK7^:^^TV^, 1 0 Ot:<3!>a2£-C9 OfXt-SlPEBCpost 
-exposure bake) XgiSrtrofco ^>:V^T^ 2.3 8MX 
©TMAH*«*fflV^T^«Lfc», ^x-^XtZO.3 5 
//m( 1 : 2 hTy *-)<OP/JIn-9--r X^*~T S«t*©Bfl PSP^ 
B&Zntz?* h \siSxh'*9-y*MJ&Ltz 0 to 

50 ^^tz&b^z^ ^ h vyy, v rtv — yftms. 



(9) 

15 

Sftfc^x-^S 1 5 OC^fiStl 2 0#ra*MA«L 
by* h;^-y«;»/SLfc. 

[0 0 3 4] <HSE#J3 >rtrflg4»<3DDlWB l/v^ h (acet 
al protected-polyhydroxystyrene^flg; SEPR-4 3 0, 
ShinEtsu Chemical Co.KiS)jg?Kl OgJrgt^^*;^ 
M^J^^V^/^^^ 0 -^-^^ FO. 0 6g^Ant^ 

* MfljSc4fc£:6. 2 ^m^ >^7>7 >r *:/HV^T»i L 10 

lt i ootcofi«-c9 0 8>WJy y b<<-*>i?j:m& 
*?ri\ i i srcoiafiTQ o»raPEBxaftff ofc 0 

#C^"C* 2. 3 8fi*X©TMAH*?fc£/B^-C 6 O^BSft 
Lfcft, y*-/\±\zO. 3 0 //m(l : 2 tf y ^)t9MP 

^-y*^jacS-nfc^x-/N& l 5 sicofig-c i 2 0 

0.2 2 ^mCDfMP+M X%tt5SS©3 >^ ^ h*- 
fS.Ltz 0 

[0035] <mmm4>ifim*(DDwmi'i?x b csepr 

-4 3 0. ShinEtsu Chemical Co.»fi)*?*l 0gt:S4 
7i/i3)\sfflt&M<D^>V4 FO. 0 6gh, 
%$fci£S(9N, N'-yif^7- U > 2mgi: ^AtlT^ 30 

MajflE^ftJIOO. 6 //mCDiS^-en-x^ >?Ltz 0 
3l*^J3h|pIi:^T^x-yNji^0. 3 0 */m(l : 2 hT 

h Uv* hy^-yojftCJ;57o-S:8fS|tsfci() 

ft-Tffiffcy * b uifx h^^v^Msnfc')i 
i 6 or<D?.m-c i 2 o»i»]j»ifti.ffl!Lfcf*, -igfla 40 

. K/ftaJS-tfT 0. 2 0 i«mCDlfflP-y-^ X&'-frT =1 

y ? ^ h *-^M5n^:«5n/:7 * h u^* h 

[0 0 3 6] <^«g^J5 >T|iIR4- | <Z)DUVffl U V 7s V (UV-I 
IU Shipley Chemical Co.»iS)«fl£l 0gt:S*7y* 
^BflteSJ©^ ^l/A-**^ FO. 0 6g^Ant5c^C 

MBU£4»£:0. 2 i/raX > 7 -f £: JH I ^ T 86 L 

fco -tOtS* HMDSailLfcS/ 'J 3 x -^XtimfifcJ U 

hl«^0. 6 jt/mtDff^Tn-T- -f >^Lfc 0 50 



«f!20 00-356850 
16 

freus;* hajss»*«3-x-f y^sn/t^x-^irat 

LT 1 3 0rc5^ST9 0WV7 h^-*>^IS4 
ffofctft, MP&^O. 4 5c7)KrF^x^>'^ 0 ^fflV^T^ 
*ffl\ 1 4 OXJCDSK-CQ 0»WPEBIS«:fTofc 0 
»;^T\ 2. 3 8S*%6!)THAH»JK%fflV^T6 0»l«a* 
Lfctfc, ->x-y\±K:O.3O/im(l:2try^)0MP 
*-fX**-r-5«»0HlP«*«»J«Siifc7* h US>* 
h A^-y*»j5SLfco ^0*. mifey * h Uv* b/< 
9-y<Dmz&&yu-*m&'rz>tztbli, mifSy*h 
Uv* F/^-yjiWJtlf^i-A?: 1 5 5tl©i& 
fitlZO^HafiitSCfcCioT, O.2O//D10 

tzXMZiMty * b UiSx b^9-y*mtiZLTz 0 

[0 0 3 7] <HJg^J6 >rf:IS4 3 C7)DUVffl U^X h (UV-I 
IK Shipley Chemical Co.SiS)*«U Ogi:li7^A 
;Ufffl$&ftJc£^3y^;WN 0 -;t*v FO. 0 6g=&Ant^ 
iCS^LT US>* hfij«**»jaLfc«, #*>*LfcU 
-J 7s hlM^O. 2 a/dl* >^7>7 -r 
Lfco HMDSaffiLfci/'J ^ yy x-^JiKflrlB 

U^X HfflJiSftSrJIOO. 6 //mCDJfST^-'r -f 
fco *«6W5 4:RH:*#"Ox-/\Jb^O. 3 0 x/m(l : 

2 trv*-)c!>Mp4M x**-r§s»oMpaj^je?jsaEs 
«>k, atriay * bW7 brt9 — >tfffijSLZtiity*- 

5 8rcofi^Tl 2 0»W!»ftIt5:i:*:J:o 
0. 2 0 um<DfflUV<< X*m-tZ>mi&(D^y? ? b 

Sr»j«Lfc 0 

[0 0 3 8] <H»J7 >ArFffl U^X h i: LT [poly(m 
ethyl methacrylate 3 o-t-butyl methacrylate 4 o-methac 
rylic acid 30 ), a* 3 F^» J Ffi= 1 3. 5 0 0] 1 . Og 
J: h V 7i-;^H--)A/t7 U— h (triphenylsu 
lfonium nonaflate) 0. 0 2g^^a tfUy^'J 
y^f;Vx-f^7tf- h (PGMEA) irjg^LT t/y^ 

^*;vM*&»J©m3y^^-5r^r5/ FO. 0 6gh*$t 

;iSc%^0. 2 //m^ V77V7 * ; &;iJl^Tffi L/co 
CDM. HMDS«lffl Lfc ^> U ^ V y x -/Njit* liUlitl 
m&yn^mo. 5 wmCOl^^Tn-T 1 -f y ?Ltz 0 nij^ U 
y^$n/c^x-^tz^LT l 

3 0TC©fiZiE-C9 0»iaiy y ^-^-^y^xs^frofc 

BflPftA s 0. 6 0©KrF^--r -y ^*ffl^tK*=&ff 

V^. 1 4 0t(7)MT9 O&HPEBXg&fi 1 of: a 
T\ 0. 1 4ffl[fl[Xa?TMAH»»[=g:fflV^3E| 1 «L?tffi, ^x 
-Aii:o. 3 0 //ra(l : 2 tf* ^)a)DHP^>r x%*-r 
SlfiftfiDBHPas^/iSSnfcy * h l-v^ b^9-y^r 

Mf&Ltz 0 ^<d'&^ mmy * b \sV7 b^9->o)m^ 



(10) 



2000-356850 



17 

«fcS7o-«:iSiff-f SfcJfrC, 16 5r©f&ST12 0 
[0039] 

[»fl©*ft] J3l±©«J:-5C, *«WCffift US?^ hfi 

» a fcv^*« iambus** h»*©a«c«eoT7* v 
5aaja«-ca«c*«SiS*§i*jBw-ij:*»«»i*«iKriE 10 

7 7-f;Ki!)W * */Wk L fc A* 6 7 a - £ ®% iz M 



18 



h*-A'Bfili7'D7 7-fA'©$ 
»4«t'hftShT^-f-* ;U&ffl!JS7*u 7 r ^ ;u£J£# 

ehi] bi (a) nmmi (d) «, *^©gii 

EH 2] US?* hffijA4bOftdettffi£«:fl t 

©7 D-ii^^-rgi-efeSo 
i o 

2 Oa >%9-y 

3 0b 7* h US? X h — 
H3 



can 



[132] 



CA) 



-30 
-20 
-10 



01 



(B) 



*»- p w mm 



-10 



30b- 



(C) 



to) 




I 

T 

n 

N 




164 



DOF 0.4 
DOF 0.2 
DOF 0 



(11) 



4$fN§2 000-356850 



(51)Int.Cl. 7 

C0 8K 5/16 
5/23 

C 0 8 L 61/04 
G 0 3 F 7/023 
7/039 
7/40 

HO 1 L 21/027 



5 1 1 

6 0 1 
5 0 1 



F I 

C0 8K 5/16 
5/23 

C 0 8 L 61/04 
G 0 3 F 7/023 
7/039 
7/40 

HO 1 L 21/30 



(##) 



5 1 1 

6 0 1 
5 0 1 

5 0 2 R 

5 6 6 



7V\°- h 209^1001-^ 



mihr/S- b 336^1706^- 

(72) aw* jc m m 

7Vn°-M309^ 



